The essential oils from stems, leaves, inflorescences, and both unripe and ripe infructescences of Smyrnium olusatrum L. (Umbelliferae) collected in Greece were obtained by hydrodistillation and analyzed by GC-FID and GC-MS. Fifty-eight components were identified. Among the samples analyzed, the differences observed were mainly quantitative. All oils were characterized by the abundance of sesquiterpenes. The major components of the stem and leaf oils were furanoeremophil-1-one (54.3% and 28.7%, respectively) and curzerene (18.8%, 29.0%). The main constituents of the inflorescence oil were curzerene (38.1%), germacrone (20.2%) and furanoeremophil-1-one (20.0%), while those of the unripe and ripe infructescence oils were 1β-acetoxy-furanoeudesm-4(15)-ene (22.1%, 30.8%) and curzerene (29.7%, 17.4%).
The genus Smyrnium (Umbelliferae) consists of seven species, five of which are represented in Europe [1a] . S. olusatrum L. is mainly distributed in S. Europe, extending northwards to NW France [1a,1b] . It is a lowland plant which is commonly found in hedgerows, hedged banks, sea cliffs, along roadsides and waste places [1b,1c] . It is commonly known as Alexanders in English or Maceron in French [1d] . In traditional medicine S. olusatrum leaves were used as an antiscorbutic, the fruit as a stomachic and antiasthmatic, and the juice of the root for its aromatic, appetite stimulent, diuretic and laxative properties [1d].
After hydrodistillation, the fresh stems, leaves, inflorescences, unripe and ripe infructescences of S. olusatrum yielded (w/v) 0.07% (ST), 0.39% (L), 0.34% (FL), 0.39% (FR), and 0.78% (FRR), respectively, of sub-yellow essential oils with unpleasant scents. Fiftyeight compounds were identified in the different plant parts (Table 1) . All samples were characterized by the abundance of sesquiterpenes, with the minor presence of monoterpenes. Especially, furanosesquiterpenes were found to dominate all samples. Among this group, the most prominent compound was curzerene (17.4-38.1%), a Cope rearrangement product of furanodiene. The essential oils of stems, leaves and inflorescences were dominated by furanoeremophil-1-one (20.0-54.3%), whereas the oils of unripe and ripe infructescences had a high percentage of 1β-acetoxy-furanoeudesm-4(15)-ene (22.1% and 30.8%, respectively). The main monoterpene hydrocarbons in all plant parts were myrcene and α-pinene. The former appeared in high quantities in the leaf oil (8.9%) and the latter in the oils of the unripe and ripe infructescences (5.8% and 3.3%, respectively). The inflorescence oil was the richest one in sesquiterpenes (91.1%, of which 61.9% was furanosesquiterpenes), with curzerene being the most abundant (38.1%), followed by furanoeremophil-1-one (20.0%). Also, this oil was the only one with a high amount of the sesquiterpene germacrone (20.2%). The stem oil had the highest percentage (54.3%). Regarding the monoterpenes, the highest content was found in ripe and unripe infructescence oils (18.3%, 15.9%) with α-pinene being the prominent compound (9.6%, 8.1%).
Our results are similar to those reported in the literature [2a,2b] . The essential oils from the different plant parts of this species originating from the UK and Italy are characterized by high quantities of furanodiene and curzerene [2a,2b] , whereas the Greek collection was rich in furanoeremophil-1-one, except for the infructescence oils. Finally, the essential oils of UK and Italian origin had β-phellandrene as the most prominent monoterpene [2a,2b] , whereas the oils from the current analysis were richer in α-pinene than myrcene. RI: Retention Indices relative to C 9 -C 23 n-alkanes on HP-5 MS; tr: trace (< 0.1%); ST: stem oil, L: leaf oil, FL: inflorescence oil, FR: unripe infructescence oil, FRR: ripe infructescence oil.
Experimental
Plant material and isolation of essential oils: S. olusatrum [Voucher specimens: OT-69a, OT-69b] was collected in May 2008 from the campus of the University of Athens at the end of the flowering stage and during the fructification stage. The fresh plant material was separated into stems, leaves, inflorescences and infructescences. Each plant part was subjected separately to hydrodistillation. The oils obtained were dried over anhydrous Na 2 SO 4 and, after filtration, stored under N 2 at 4 ο C until analyzed.
GC and GC-MS analysis:
GC analysis was performed on a SRI 8610C GC-FID system, equipped with a DB-5 capillary column (30 m x 0.32 mm; film thickness 0.25 μm) and connected to a FID detector. The injector and detector temperature was 280 o C. The carrier gas was He, at a flow rate of 1.2 mL/min. The thermal program was from 60 o C to 280 o C a rate of 3 o C/min; Split ratio 1:10. GC-MS was performed on a Hewlett Packard 6890-5973 GC-MS system operating in the EI mode at 70eV, equipped with a split/splitless injector (200 o C). The transfer line temperature was 250 o C. Helium was used as carrier gas (1 mL/min) and the capillary column used was HP-5MS (30m x 0.25 mm, film thickness 0.25μm). The temperature program was the same with that used for the GC analyses. The identification was based on comparison of the retention indices (RI), and mass spectra [2a,2c,2d,3a,3b] .
